DRAFT PURPOSE AND NEED STATEMENT

1 Background
The Minnesota Department of Transportation (MnDOT) and the Wisconsin Department of
Transportation (WisDOT) have initiated the planning for improvements to the Blatnik bridge. See Figure
1 for project location. MnDOT will act as the lead agency for the development, design and construction
of the Blatnik Bridge (I-535) per the border bridge cooperative agreement with WisDOT. FHWA is the
lead federal agency responsible for approval of the National Environmental Policy Act (NEPA) process
and documentation for this project. The environmental processes and requirements of the state of
Minnesota will be followed; however, Wisconsin state laws and regulations, and additional
environmental processes apply to project activities proposed within the state of Wisconsin.
MnDOT and WisDOT are working cooperatively in the planning, design and decision-making for this
project as they have been for the inspection and maintenance of the structure. All studies and reports
completed for the bridge are coordinate between both agencies. Both DOT’s include the Blatnik bridge
in their respective plans for major bridge improvements starting in 2028. This agreement requires a
50/50 cost share for all border bridges.
The John A. Blatnik Bridge (Minnesota Bridge 9030, Wisconsin Bridge B-16-5, hereafter called the Blatnik
Bridge) on Interstate 535 (I-535) connects the two communities of Duluth, Minnesota, and Superior,
Wisconsin across the St. Louis Bay. It is one of two bridges that connect the two communities
(collectively called the Twin Ports) over the waterway. The other is the Richard I. Bong Memorial Bridge
on U.S. Route 2 (US 2) to the southwest (hereafter called the Bong Bridge).
The Blatnik Bridge is 7,975 feet long (about 1.5 miles) and consists of a main truss unit (three span
continuous truss) flanked by steel beam approach span units (referred to as the Minnesota and
Wisconsin approach spans), with a total of 52 spans. 1 The main truss span unit is 1,140 feet long with a
600-foot long center span over the main navigation channel and includes spans 16, 17, and 18
supported on piers 15 through 18. 2 The Minnesota approach spans are 2,019 feet long and include
spans 1 through 15. The Wisconsin approach spans are 4,816 feet long and include spans 19 through 52.
The U.S. Coast Guard has jurisdiction over structures spanning navigational channels, including the main
truss over the navigational channel and the Wisconsin approach spans over Howard’s Pocket, a side
channel. As originally designed, the bridge was able to accommodate the Routine (Annual) Permit
vehicle weight of 154,000 pounds (lbs), from its opening in 1961 through 2007.

A span is the segment of a bridge between two piers or a pier and an abutment
A bridge pier is a vertical loadbearing member such as an intermediate support for adjacent ends of two bridge
spans
1
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Figure 1: Blatnik Bridge Project Location
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Figure 2: Blatnik Bridge today (52 total spans, 3 truss spans and 49 approach spans)

The Blatnik Bridge serves as a local, regional, and international connection for vehicle and freight traffic
on I-535 / U.S. Highway 53 (US 53) between Minnesota and Wisconsin. The corridor has been identified
as a designated route in several transportation studies due to its importance for vehicle and freight
mobility, including:
•

Federal Highway Administration (FHWA) High Priority Corridor program, Corridor No. 41 (Falls to
Falls Corridor; International Falls, MN to Chippewa Falls, WI)

•

Wisconsin Connections 2030 Long Range Multi-Modal Transportation Plan, “backbone” route

•

Duluth-Superior Metropolitan Interstate Council (MIC) Long Range Transportation Plan, major
trunk line or main supply line

•

Metropolitan Interstate Council Duluth-Superior Area Truck Route Study 2018 Update,
designated truck route

The Blatnik Bridge serves a regionally important role for long-distance freight and vehicle traffic. The
Blatnik Bridge sits at the epicenter of the Port of Duluth-Superior, which accommodates the maritime
transportation needs of a wide range of industries including agriculture, forestry, mining and
manufacturing, construction, power generation, and passenger cruising. It is also crucial to maintaining
local mobility. During routine maintenance or in the event of a lane closure or blockage on the Blatnik or
Bong Bridge, traffic reroutes from one to the other, thus the two crossings are essential to access
between the two communities.
Construction of the Blatnik Bridge began in 1958, and it was opened to traffic in 1961, replacing the
original movable interstate bridge. The Blatnik Bridge has required expansion, safety modifications, and
increasing maintenance frequency in order to maintain its serviceability.
•

In 1973, the raised median along the centerline of the bridge (separating opposing traffic) was
replaced with a traffic barrier to improve safety.

•

In 1994, the approach spans were widened to accommodate an entrance ramp on the
Minnesota approach and to increase the outside shoulder width to 8 feet on the Minnesota and
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Wisconsin approach spans. The widening was accomplished primarily by extending the existing
pier caps to support additional beams and the concrete deck while utilizing the reserve capacity
in the original columns and foundations (piers 8 through 14 and piers 19 - 51). Portions of the
Minnesota approach spans included additional columns and foundations to support the
widened entrance ramp (piers 1 through 7). The main truss spans were extensively rehabilitated
to repair or replace deteriorated truss elements and the entire bridge deck was replaced. Due to
the structural complexity of the truss unit, the truss spans were not widened, nor were the piers
that support the main truss spans (piers 15 through 18).
•

In 2008, the truss span unit underwent emergency repairs for floor beam gusset plates.

•

In 2010, select cable suspender ropes on the main truss spans were removed and replaced to
complete a laboratory condition assessment of undetected corrosion within a representative
sample of the cable suspender ropes.

•

In 2012, the bridge expansion joints were replaced and the entire bridge was repainted.

•

In 2012, 2015, and 2016, additional repairs were made to the gusset plates and floor trusses of
the truss unit.

Overall, the bridge today requires a yearly inspection and structural maintenance at frequent intervals
(approximately every four years for safety and serviceability). The next major maintenance project is
scheduled for 2022 and is planned to include modifications to the existing bridge deck drainage system,
concrete deck crack sealing, select concrete substructure repairs, sealing of the post-tensioned concrete
pier caps, and selective spot painting with a focus on continued preservation.
In addition to ongoing maintenance, the truss spans of the Blatnik Bridge are non-redundant, meaning if
any one member of the truss fails, the bridge is not functional.
In 2018, MnDOT began an existing bridge assessment, including a load rating analysis and subsurface
pile investigation to examine the existing condition of the bridge. The 2018 study is set to be completed
in 2021. Additionally, in 2017, WisDOT and the City of Superior completed a Safety and Operational
Study of US 53 on the Wisconsin side of the Blatnik Bridge. 3 These studies establish the existing bridge
and traffic operation conditions and provided a baseline for the development of the project needs.
Geometric deficiencies in the bridge design and access interchanges along with adverse weather
conditions influence poor traffic operations during peak periods and contribute to a high critical crash
history. The unique setting of I-535 terminating in a neighborhood in Wisconsin complicates the traffic
operations in the nearby local road network.

2 Needs Analysis
MnDOT, in cooperation with WisDOT, has identified a number of factors justifying the need for the
Blatnik Bridge project. The needs have been categorized as primary or secondary as defined below.
Primary needs include the primary transportation problems in the project corridor. Three primary needs
have been identified:
•

Bridge condition

•

Vehicle safety

Additional traffic operations data and analysis can be viewed in WisDOT’s US 53 Study, Safety, and Operations
Summary (project 1198-03-06), September 25, 2017.
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•

Vehicle mobility

Secondary needs are other transportation problems that may be able to be addressed at the same time
as primary needs. One secondary need has been identified: walkability/bikeability.

2.1 Bridge Condition

The Blatnik Bridge is identified by both MnDOT and WisDOT as a high priority improvement project. The
bridge is ranked number 1 by MnDOT for risk of service interruption. These rankings are based on a risk
analysis that considers the high probability of service interruptions (based on deterioration, condition,
load rating restrictions) combined with high consequences for service interruptions (traffic volume,
route and classification, length of bridge). The Blatnik truss span is nearing the end of its service life
(Year 2030) and, as a result, is weight restricted to 80,000 lbs and has maintenance and preservation
needs that require extensive ongoing investment. The approach spans are also weight restricted and
have maintenance needs that will require extensive investment over the next 25 years; 2045 is the
projected design life of the approach spans.
To prepare for and identify when bridge investments will be needed, MnDOT uses the Bridge
Replacement and Improvement Management (BRIM) tool to forecast future work types, costs, and
schedules for a 20-year planning horizon. BRIM provides several measures that are used to help
prioritize investments and improvements for MnDOT for the planning horizon. These include: Bridge
Planning Index (BPI), BRIM BPI Rank, and Project Selection Policy (PSP) Score. National Bridge Inventory
(NBI) condition ratings are also considered in the evaluation process. WisDOT does not have a formal
forecasting tool; however, the Blatnik bridge is a high priority improvement project based on it’s
evaluation of similar factors.
The bridge condition ratings and BRIM prioritization scores for the Blatnik Bridge are listed in Table 1.
The BPI ranking prioritizes needs based on the probability of service interruption occurrence weighted
with the consequence of interruption if the bridge is out of service. District 1 has approximately 342
bridges with a BPI ranking (excludes culverts, pedestrian bridges, and railroad bridges). Statewide there
are approximately 2,820 bridges that have a BPI ranking. The Blatnik Bridge has the top BPI ranking
score in Minnesota and represents the highest priority structure in the MnDOT inventory for
replacement or improvement.
According to inspection reports, 4 the Blatnik Bridge also has several NBI scores that typically elicit bridge
preservation and/or rehabilitation/replacement projects. Additional details about the bridge condition
as it relates to project needs has been broken into two distinct components: (1) Truss Span and (2)
Approach Spans.

MnDOT Structure and Inventory Reports are available at
https://www.dot.state.mn.us/bridge/bridgereports/index.html
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Table 1: Bridge 9030 (Blatnik Bridge) Condition Ratings and BRIM Scores
Bridge Condition
Category

Score

NBI Deck

6

NBI Super
Structure

5 (changes between 4
and 5 in different
inspection years)

NBI Sub
Structure

6

Project Selection Policy (PSP) score is an index score calculated in
BRIM using factors such as bridge element condition, Bridge
PIanning Index, Remaining Service Life, and deck area. PSP ranges
from 100 (highest priority) to 0 (lowest priority). In general, a PSP
score of 60 or greater is considered a high priority. Refer to the
Guide to MnDOT Project Selection for additional information. 6

PSP Score

65

Bridge Planning Index (BPI) is a risk-based prioritization score
calculated in BRIM. BPI includes the risk of service interruption
using factors such as deck, superstructure, and substructure
condition; load rating, scour, fatigue, fracture critical, and vertical
clearance. In addition, BPI weighs the consequence of a service
interruption by including traffic volume, detour length, bridge
length, and route classification. BPI assigns a score to each bridge
to represent its relative priority for replacement or improvement.
BPI ranges from 1 (highest priority) to 100 (lowest priority).

BRIM BPI Rank

1

Timeframe is the period within the 20-year planning horizon
identified for the recommended bridge preservation, repair, or
replacement action. The recommended action and timeframe are
determined using factors such as bridge element condition,
anticipated deterioration of bridge elements, traffic volume, and
technical expert review.

Timeframe

2025-2030

Rating Method
National Bridge Inventory (NBI) ratings are numerical ratings
ranging from 9 (Excellent) to 0 (Failed Condition: Bridge is closed).
MnDOT bridge inspectors assign NBI ratings following MnDOT’s
Bridge Inspection Field Manual, available on MnDOT’s Bridge
Inspection, 5 to the Deck, Superstructure, and Sub-Structure. NBI
ratings are from the last Bridge Inspection Reports. In general,
MnDOT plans bridge preservation projects when NBI=6 or 7 and
rehabilitation or replacement when NBI = 4 or 5. An NBI rating of
4 indicates Poor Condition and is characterized by advanced
section loss, deterioration, spalling, or scour.
National Bridge Inventory (NBI) (see description above)

National Bridge Inventory (NBI) (see description above)

2.1.1

Truss Span

The Blatnik Bridge truss span has been identified as having elements deteriorated to a level
requiring the bridge to be posted for load with regular monitoring to maintain the posting.

MnDOT’s Bridge Inspection Webpage, available at http://www.dot.state.mn.us/bridge/inspection.html
Guide to MnDOT Project Selection, available at https://edocspublic.dot.state.mn.us/edocs_public/DMResultSet/download?docId=3565817
5
6
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As originally designed, the main span truss is fully exposed to the elements and road salt spray,
which is contributing to active corrosion in the primary truss members and connections.
Furthermore, inspection reports in 2015 and 2020 indicate there is widespread section loss in some
critical members and gusset plates, meaning there is loss of material and strength that is
contributing to the vehicular load restrictions. Past repair projects have reduced the rate of
continued corrosion of the truss span components, with repairs focused on members and gusset
plates that have experienced substantial deterioration. Corrosion remains an ongoing and increasing
serviceability challenge.
Figure 3: Corrosion in truss members and connections

Due to existing deficiencies, biennial inspections are inadequate, and the bridge requires annual
inspections. Inspection reports 7 including the fracture critical inspections (2003-2019), underwater
inspections (1992-2016), and supplemental special inspections (1986-2012) have been completed.
The NBI Superstructure rating has fluctuated between 4 and 5 (see Table 1 for description of ratings)
with current preservation efforts focused on managing deterioration and active corrosion to achieve
a 5 rating for the superstructure. In general, MnDOT plans bridge preservation projects when NBI
equals 6 or 7 and rehabilitation or replacement when NBI drops to 4 or 5.
The original 1961 design is a non-redundant truss system with the main truss span suspended with a
pin and hanger plate system. The hanger cables supporting the main truss span deck are original to
MnDOT Structure and Inventory Reports are available at
https://www.dot.state.mn.us/bridge/bridgereports/index.html
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the structure and exhibit active corrosion. Based on the 2019 and 2020 re-evaluation of the entire
bridge using present design codes (AASHTO Load and Resistance Factored Rating (LRFR)) and
evaluation of permit loads, considering the current condition of the bridge, more than one-third of
the truss members and gusset plates are deficient and have resulted in a maximum vehicular load
weight posting at 80,000 lbs. Re-evaluation of the pin and hanger plate system of suspended main
truss span also resulted in the vehicular load weight posting at 80,000 lbs.
In addition to the AASHTO LRFR rating studies, additional AASHTO Load and Resistance Factored
Design (LRFD) evaluation studies were made to the existing structure. These studies identified that
the piers adjacent to the navigation channel were not designed for the larger sized vessels currently
using the channel and therefore, identified a need for additional pier protection. Also, based on
modern wind design criteria, the truss spans are deficient for the lateral stress wind imparts on the
structure.

2.1.2

Approach Spans

The Blatnik Bridge approach spans have been identified as having deteriorated elements that need
attention.

Similar to the truss span, existing deficiencies on the approach span makes biennial inspections
inadequate and requires annual inspections. Inspection reports are available including supplemental
special inspections (1986-2012) of the deck, pin and hangers, and post-tensioned pier caps.
Inspection reports note that the bridge drainage system is inadequate and has caused localized
deterioration at piers from roadway runoff. The NBI Superstructure rating has been fluctuating
between 4 (Poor, 2016) and 5 (Fair, current) with current preservation efforts focused on managing
deterioration and active corrosion to achieve a level 5 rated superstructure, indicating that the
rehabilitation or replacement of the structure is warranted.
The original 1961 design was a non-redundant two-girder floor system with continuous spans
suspended from pin and plate hanger connections. The 1994 widening created a redundant multigirder floor system and replaced the pin and plate hanger components while retaining the same pin
and hanger configuration.
AASHTO LRFD evaluation studies of the existing structure identified multiple deficiencies in the
existing approach span elements under LFRD code criteria including the pin and hanger system, pier
columns, and struts, and piers 30 and 31 supporting the span over the Howard’s Pocket side channel
do not meet current vessel impact requirements. Many deficiencies in the existing foundation
system were also identified under LRFD criteria due to the additional loads on the original piles from
the 1994 widening.
Maintenance needs of the Blatnik Bridge approach spans will continue to grow in cost with
increased frequency of closure for repairs. Based on normal deterioration and active corrosion, the
approach spans will require substantial improvements within 10-15 years to extend the remaining
useful service life to 2045 to maintain this important link in the transportation system, and support
mobility of goods and services through the region.

2.2 Vehicle Safety
2.2.1

Crash Rates

The bridge, approaches, and primary access interchanges have high crash rates. Crashes that
occurred along I-535 between 2015 and 2019 were reviewed. Crashes were categorized into four
separate segments:
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•

I-535 mainline from the center of the Blatnik Bridge to just north of the Garfield Avenue
interchange in Minnesota

•

I-535 approaches from the Garfield Avenue interchange in Minnesota

•

I-535 mainline from the center of the Blatnik Bridge to the 5th Street/Hammond Avenue
intersection in Wisconsin

•

I-535 approaches from the US 53 / Hammond Avenue interchange in Wisconsin

Table 2 lists the total and type of crashes for all mainline and approach segments and crash rates for
mainline segments. The following crash types were evaluated: PD = property damage, C = possible
injury, B = non-incapacitating injury, A = incapacitating injury, and K = fatal. The mainline segments
of I-535 in Minnesota and Wisconsin are both experiencing crash rates that are much higher than
their respective statewide average for similar segments. The Minnesota mainline segment has an
observed fatal and serious injury crash rate that is 10 times higher than the statewide average of
0.663 for similar facilities, and the Wisconsin segment is 7 times higher than the statewide average
of 1.012 for similar facilities. Both segments also have critical indexes well above 1.00, which is the
threshold for which a roadway should be reviewed for safety improvements.
Table 2: I-535 Crash Rates
Segment

Total

(K)

(A)

(B)

(C)

(PD)

Crash
Rate

Critical
Rate

Critical
Index

I-535 Mainline
(MN)

99

1

3

6

11

78

6.634

2.84

2.34

I-535 Approaches
(MN)

14

0

0

2

3

9

N/A

N/A

N/A

I-535 Mainline
(WI)

124

0

3

17

12

92

4.289

2.63

1.63

I-535 Approaches
(WI)

39

0

2

2

2

33

N/A

N/A

N/A

In general, the distribution of crashes in the Minnesota segment was not geographically focused in
any specific cluster, whereas the Wisconsin segment was focused in two geographic clusters: near
the I-535 exit ramp to US 53/3rd Street and the southbound segment of I-535 between the US 53/3rd
Street exit ramp and the intersection at 5th Street and Hammond Avenue. The Hammond Avenue
corridor, from 5th Street to Belknap Street (US 2) is considered the third highest crash hot spot in the
northwest region by the Wisconsin State Patrol, with the highest crash concentration in the city of
Superior.

2.2.2

Level of Service of Safety

WisDOT uses an additional tool to identify intersections along the state highway system for further
investigation and potential treatment of safety concerns called the Intersection Network Screening
tool. Level of Service of Safety (LOSS) is the selected performance threshold for this screening
process. LOSS is calculated using observed crashes, number of actual crashes at a specific site within
a 5-year period compared to expected crashes, the number of crashes expected weighting the
predicted crash frequency, and the observed crash frequency derived from Highway Safety Manual
predictive safety methodologies. Table 3 lists LOSS ratings and associated meaning.
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Table 3: Level of Service of Safety Ratings and Descriptions
Level of Service of Safety Rating
1
2
3
4

Description
Indicates low potential for crash reduction
Indicates low to moderate potential for crash reduction
Indicates moderate to high potential for crash reduction
Indicates high potential for crash reduction

For LOSS analysis, crashes between 2015 and 2019 were analyzed. Three intersections adjacent to
the I-535/US 53 interchange have a LOSS of 3 or 4, indicating moderate to high potential for crash
reduction. These intersections include (refer to Figure 4 for locations):
•

5th Street N and Hammond Avenue

•

US 53 and Grand Avenue

•

3rd Street N and Hughitt Avenue

•

3rd Street N and Cummings Avenue

Table 4 lists the severity of the crashes at this intersection and the resulting LOSS. 8 The 5th Street
and Hammond Avenue intersection in particular has a notable crash history. Most of the crash
history at this intersection appears related to location. The intersection is located at the transition
between I-535 and Hammond Avenue (a city street). The resulting speed differential (55 mph to 25
mph) and mixture of regional and local motorists is conducive to higher than average vehicle
conflicts/crashes.
Table 4: Wisconsin Network Screening Crashes (2015-2019)
LOSS

LOSS

Observed

Predicted

Expected

Observed

Predicted

Expected

(TOTAL)

(KABC) 9

(TOTAL)

(TOTAL)

(TOTAL)

(KABC)

(KABC)

(KABC)

5th St N /
Hammond Ave

LOSS 4

LOSS 3

30

18.51

28.86

7

4.83

6.43

US 53 / Grand
Ave

LOSS 4

LOSS 3

16

7.20

14.34

4

2.13

3.24

3rd St N / Hughitt
Ave

LOSS 3

LOSS 3

6

4.00

5.32

2

1.47

1.71

3rd St N /
Cummings Ave

LOSS 4

LOSS 3

4

1.29

2.32

1

0.29

0.40

Intersection

See WisDOT’s US 53 Study, Safety and Operations Summary (project 1198-03-06), September 25, 2017 for
detailed crash diagrams for this and adjacent intersections
9
All non-property damage crashes
8

BLATNIK BRIDGE

SP 6981-26
10

June 25, 2021

DRAFT PURPOSE AND NEED STATEMENT
Figure 4: Intersections with Level of Service of Safety Equal to or Greater than 3 near the Blatnik Bridge in
Superior

2.2.3

Geometric Influences - Roadway

Geometric deficiencies in the bridge design and access interchanges influence poor traffic
operations during peak periods and contribute to crash history (see Figure 6). These deficiencies are
concentrated where I-535 terminates onto Hammond Avenue in Wisconsin and the surrounding
local road network. As noted above, the 5th Street and Hammond Avenue intersection experiences a
high crash rate. A further look into those crashes reveals that 43 percent were rear-end crashes.
Contributing geometric and operation factors that could be causing rear-end crashes at this
intersection include (refer to Figure 6 for the physical setting of these geometrics):
o

Vehicles must transition from a high-speed freeway to a local street with many conflict
points. Freeway travelers do not typically drive with the same level of awareness as local
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street motorists due to consistent speeds, restricted access, and higher design standards
of freeways. Motorists are less prepared to encounter slow moving vehicles and rear
end crashes are more likely.

2.2.4

o

I-535 terminates onto Hammond Avenue at a steep downward grade of 3.5%. This
requires a longer stopping distance, which can be exacerbated by poor weather
conditions like rain, ice, or snow; and by a high truck volumes.

o

As noted above under Section 2.3.1 Traffic Operations, Hammond Avenue is an
occasional source of peak hour southbound vehicle queues. These queues originate at
the railroad crossing north of Winter Street, which cause queues during peak hours that
extend to the Blatnik Bridge and may contribute to many of the southbound rear end
crashes in the study area.

Geometric Influences - Bridge

There are also geometric deficiencies on the bridge. The existing bridge cross section does not meet
current Interstate geometric standards for median or shoulder widths. The existing bridge has 3-ft
foot inside shoulders, and 8-ft outside shoulders on the approach spans and only 2 to 4-ft outside
shoulders on the truss spans. Standard interstate bridge shoulder dimensions are 4-ft inside and 10
to 12-ft outside shoulders, final shoulder widths will be determined based on the outcome of
Performance-Based Practical Design. 10
These narrow shoulder widths are a contributing factor to crashes on the bridge. An evaluation of
the mainline crashes indicate that vehicles striking the median/barrier is the most common crash
type. Figure 5 shows crash type trends in five separate zones.
In zones 1-3, the primary crash trends for travel in the southbound direction involved
median/barrier strikes and congestion. In zone 1, the primary crash trends for travel in the
northbound direction involved median/barrier strikes and drivers making lane changes. In zones 2
and 3, the primary crash trends for travel in the northbound direction involved median/barrier
strikes and secondary crashes or crashes attributed to blockages in the travel lanes. In zone 5, the
primary crash trends for travel in the northbound direction involved median/barrier strikes and
congestion. The crash history suggests the median/barrier is too close to the live traffic lane and
does not allow desirable recovery area for out of control vehicles nor for adequate space for a
disabled vehicle to get out of the active travel lane.

Performance-Based Practical Design is a decision -making approach that helps agencies better manage
transportation investments and serve system-level needs and performance priorities with limited resources. More
information available at https://www.fhwa.dot.gov/design/pbpd/
10
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Figure 5: Crash Type Trends

2.2.5

Adverse Weather Influences

According to an analysis of contributing factors for crashes, approximately half of all crashes
occurred during adverse weather conditions. Table 5 lists crashes that occurred during snow/ice,
wet, and dry conditions by segment. Weather likely exacerbates many of the traffic operational
problems and contributes the high crash rates along the project corridor.
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Table 5: Adverse Weather-Related Crashes by Segment
Segment

Crashes During
Snow/Ice Conditions

Crashes During
Wet Conditions

Crashes During
Dry Conditions

Total
Crashes

I-535 Mainline (MN)

43

11

45

99

I-535 Approaches (MN)

7

4

3

14

I-535 Mainline (WI)

55

14

55

124

I-535 Approaches (WI)

7

10

22

39

2.3 Vehicle Mobility

The Blatnik Bridge (I-535) and the US 53 corridor are critical components of a larger regional freight
network and are designated accordingly in several transportation studies due to its importance in
vehicle and freight mobility. In addition to the bridge condition issues previously defined, the Blatnik
Bridge also has mobility issues that hinder freight movements and affect regional connectivity, as a
result of traffic operation problems.

2.3.1

Traffic Operations

Poor traffic operations during peak periods limit efficient and safe access to the bridge. Figure 6
summarizes the locations of the main operational issues, which will be discussed in subsequent
sections. According to MnDOT traffic counts, the 2019 Average Annual Daily Traffic (AADT) across
the Blatnik Bridge is 33,021 vehicles per day. This number fluctuates to higher vehicles per day
during the summer months. Traffic forecast analysis indicates current AADTs will remain relatively
flat to 2045, the design year. 11

Additional traffic operations data and analysis can be viewed in WisDOT’s US 53 Study, Safety, and Operations
Summary (project 1198-03-06), September 25, 2017.
11
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Figure 6: Wisconsin Operational Deficiencies Map

Existing operational deficiencies have been identified in three areas within or near the Wisconsin
interchange (I-535 / US 53 / Hammond Avenue), which contribute to queueing, delay, and safety
concerns and encourage motorists to alter their intended route to avoid these issues. These
locations and related deficiencies are summarized below.
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2.3.1.1

Intersection of I-535 Entrance Ramp / US 53
MnDOT and WisDOT use Level of Service (LOS) grades to indicate the operational efficiency along
mainline roads and intersections. The LOS grades and descriptions, shown in Table 6, quantify
and categorize the driver’s discomfort, frustration, fuel consumption, and travel times
experienced as a result of congestion and the resulting traffic queuing. For freeway segments,
LOS results are based on density (vehicles per lane per mile (vplpm)) and correspond to the
density thresholds in Table 6. In general, LOS D or better is the accepted standard for existing and
future mainline and intersection operations.

Table 6: Level of Service Descriptions and Density Thresholds
Level
of
Description 12
Service
Minimal control delay; traffic operates at primarily free-flow conditions;
A
unimpeded movement within traffic stream
Minor control delay at signalized intersections; traffic operates at an unimpeded
B
level with slightly restricted movement within traffic stream
Moderate control delay; movement within traffic stream more restricted than at
C
LOS B; the formation of queues contributes to lower average travel speeds
Considerable control delay that may be substantially increased by small increases
D
in flow; average travel speeds continue to decrease
High control delay; average travel speed no more than 33 percent of free flow
E
speed
Extremely high control delay; extensive queuing and high volumes create
F
exceedingly restricted traffic flow

Density
(vplpm)
≤ 10
> 10-20
> 20-28
> 28-35
> 35-43
≥ 43

The level of service for the I-535 entrance ramp/US 53 intersection peak hour is LOS C for the
southbound movement and LOS F for the westbound movement. The delay is associated with
high ramp volume and limited intersection capacity. This intersection has a high volume-tocapacity ratio for the westbound movement during both peaks. Field reviews and software
analysis confirm frequent long queues on the westbound movement at this intersection. This
queuing impacts adjacent intersections at Grand Avenue and Clough Avenue and takes multiple
signalized cycle lengths to clear. Refer to schematics shown in green on Figure 6 for the physical
setting of these operational issues.
This long queue and delay indicate the movement demand is over capacity; more vehicles are
trying to make this movement in the peak hour than can be efficiently processed. The
substantial delay and queueing at this intersection encourages motorists to seek alternate
routes. Field reviews completed during the US 53 study suggested many motorists were
avoiding the traffic signal at I-535/US 53 and bypassing through local streets. The daily data
illustrated on Figure 6 relied on actual travel patterns (GPS sourced data from INRIX) to confirm
that Hammond Avenue and 5th Street is accepting approximately 45% of non-local traffic
bypassing the traffic signal at the I-535 exit/entrance ramp intersection.

12

Transportation Research Board’s Highway Capacity Manual, 6th Edition (2016)
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2.3.1.2

I-535 SB Exit Ramp to US 53 SB / North 3rd Street
The deceleration length for the exit ramp from the I-535 mainline is very short, at 290 feet,
compared to WisDOT standards. 13 Motorists must reduce their speed from 55 mph (mainline
posted speed limit) to 25 mph to negotiate the tight horizontal curve on the loop ramp. Slowing
traffic and congestion during the evening peak hour contribute to delay and result in safety
concerns. These issues are compounded with the steep slope of the bridge in this location (3.5
percent grade) and a high percentage of trucks (up to 15 percent of AADT). Semitrucks require
longer distance than passenger vehicles to reduce speed, especially going downslope. These
issues compounded with delay due to the signalized intersection at US 53 cause many motorists
to seek a less desirable but faster route, often on local streets not designed for major through
traffic. Refer to schematics shown in red on Figure 6 for the physical setting of these operational
issues.

2.3.1.3

Hammond Avenue Corridor from I-535 Exit Ramp to 5th Street
Interstate I-535 terminates onto Hammond Avenue, introducing high and variable speed
motorists onto a local street near an intersection with another city street. This transition zone
between speed limits of 55 mph to 30 mph is short and occurs near the end of the bridge.
Additionally, this short transition from freeway to urban street introduces motorists accustomed
to freeway conditions to frequent conflicts of an urban street condition. Within this speedtransition zone, the motorist suddenly experiences intersections, on-street parking, pedestrian
crossings, and railroad crossings, each adding to the heightened awareness required by
motorists.
Freeway motorists typically transition to these urban conditions only after moving through an
exit ramp at slower speeds and often through a controlled intersection (stop, signals,
roundabout). Those appropriate transitions prepare motorists for the abundance of conflicts
that are not present on a freeway. This location does not have an appropriate transition zone to
prepare motorists for highly variable speed conditions. That speed variability causes some
motorists difficulty in judging conflicts, causes undesirable weaving maneuvers as higher-speed
vehicles change lanes to avoid slower vehicles, and generally increase the turbulence in flow of
the transition section.
The southbound through movement on Hammond Avenue is also subject to periodic blockages
due to train crossings near Winter Street, described in more detail under Section 4 Additional
Considerations. These blockages cause peak hour queuing on southbound Hammond from
Winter Street to 5th Street. Refer to schematics shown in orange on Figure 6 for the physical
setting of these operational issues.

2.3.2

Oversized Overweight (OSOW) and Freight Mobility

The Blatnik bridge is a critical link for freight movement to and from the Twin Ports. As such,
access to the port must be maintained, including on Port Terminal Road which crosses
underneath the bridge in Minnesota and 1st Street which crosses underneath the bridge in
Wisconsin.
OSOW trucks need to be able to travel across the Blatnik bridge. As originally designed, the
bridge was able to accommodate the routine annual permit vehicle from its opening in 1961
through 2007. Over the past 13 years, however, the ability to transport heavy freight across the
Blatnik bridge has been impacted by deteriorating bridge condition.

WisDOT Facilities Design Manual recommends at least 530 feet of taper in a deceleration lane plus an additional
600 foot parallel deceleration lane.
13
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Shipments of OSOW materials arrive to the Port of Duluth-Superior to be unloaded on the
Duluth side. Regional stakeholders in the shipping industry describe having loads arrive to the
port, and due to being either over-weight or over-dimension, are unable to travel east on the
existing facilities (I-535).
For example, Figure 7Error! Reference source not found. shows changes in mobility of
overweight vehicles as weight restrictions change on the Blatnik Bridge. Clear trends are evident
based on which route (US 2 Bong or I-535 Blatnik) is used in permits. When weights are more
restrictive, overweight traffic shifts to the Bong Bridge, but when loosened, the traffic returns to
the Blatnik Bridge.
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Figure 7: Single and annual permits for the Blatnik and Bong Bridges, 2011 - 2020 14 15
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Data shown for 2020 is only partial data and includes restrictions unrelated to the Blatnik Bridge in Superior,
Wisconsin.
15
In 2008, the bridge was load posted for 80,000 lbs after emergency gusset repairs to address corrosion and
deficiencies identified under LRFD code re-evaluation. In 2013, the bridge was returned to 154,000 lbs after
suspender ropes were inspected and the critical locations of the truss were strengthened. The load posting was
reduced in 2016 to 104,000 lbs after another repair project, and it was further reduced in 2019 to 80,000 lbs (legal
loads only) after a LRFR rating re-evaluation.
14
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If these loads are also unable to use the Bong Bridge to cross, they must be transported by truck 75
miles south to Hinkley, Minnesota in order to cross the state border on facilities able to accommodate
their weight or size. This added cost in fuel and time to trips coming out of the port, can cause some
shipments to be diverted to more eastern ports along the seaway to avoid this extra cost. Over time,
stakeholders anticipate larger and heavier shipments to want to use this international port, but will find
alternate OSOW routes if the Blatnik bridge does not provide a reliable OSOW crossing.

3 Secondary Needs
3.1 Walkability/Bikeability

While the Blatnik Bridge does not have existing bicycle or pedestrian facilities, the corridor is identified
as a system gap and appears in regional bicycle and pedestrian plans as a potential future location for
multimodal facilities. Bicyclists and pedestrians desiring to travel between Duluth and Superior currently
must use the multimodal facilities on the Bong Bridge, which consists of a 4-foot shoulder area
separated from the traffic lane with a 3-foot J-barrier. The distance between the Bong Bridge and the
Blatnik Bridge is approximately 2 miles. The Minnesota State Patrol describes occasionally picking up
pedestrians attempting to walk across the Blatnik Bridge due to safety concerns (narrow shoulder, no
barrier) and deliver them to their destinations.
The Duluth-Superior Metropolitan Bikeways Plan provides a 25-year vision for the region and calls for a
future bike facility on the Blatnik Bridge in order to connect Garfield Avenue in Minnesota to Hammond
Avenue in Wisconsin. Additionally, the City of Superior recently adopted an Active Transportation Plan
that encourages walking and bicycling as an attractive, safe, comfortable, and convenient option for
residents and visitors at every age and life stage. The plan has several goals pertaining to walkability and
bikeability, including but not limited to:
•

Fill in gaps in the sidewalk and trail network

•

Increase bicycle and pedestrian access to key destinations

•

Improve connections between areas of the city currently separated by barriers such as rail
corridors

•

Improve safety for people who walk and bike in Superior

•

Accommodate all users, especially more vulnerable populations such as children, seniors, and
people with disabilities

•

Create a complete, comfortable, and attractive pedestrian and bicycle network that is usable
year-round

Both Duluth and Superior have existing and planned walking and bicycle facilities near the Blatnik
Bridge. Both communities have expressed the need for a bikeway/walkway connection via the Blatnik
Bridge to improve community connectivity.

4 Additional Considerations
Additional considerations are elements that are not central to the purpose and need of the project but
are important criteria for evaluating build alternatives. The additional considerations identified for this
project include:
•

Maritime Freight Navigation

•

Connectivity and Redundancy
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•

Regulatory requirements

•

Railroad crossings

4.1 Maritime Freight Navigation

Below the main truss, a navigational channel that is 460 feet wide and has a vertical clearance of 120
feet above high water elevation allows shipping access to the port. The Wisconsin approach also span
Howard’s Pocket, a navigational side channel that is 150 feet wide and has 100 feet of vertical clearance
above high water elevation. 16 The U.S. Coast Guard has jurisdiction over structures spanning the
navigational channel. Therefore, coordination will be required with the U.S. Coast Guard if the
navigational channel or freight movements are modified by the project.

4.2 Connectivity and Redundancy
4.2.1

Connectivity

The Blatnik Bridge (I-535) and US 53 corridor have been designated in several transportation studies due
to their importance in vehicle and freight mobility. The US 53 corridor is a component of the Falls-toFalls Corridor, one of approximately 80 corridors designated by the FHWA High Priority Corridor
program as eligible for special funding through acts of Congress. 17 This corridor is essential for regional
and international connections with the border crossing at International Falls. The I-535/US 53 route is
also identified as a “backbone route” by WisDOT, a collection of divided highways that connect each
region of the state and major economic centers. 18 Furthermore, the route serves as a connection to the
Strategic Highway Network (STRAHNET), which consists of Interstate Highways and some non-Interstate
STRAHNET routes. The STRAHNET is a network of highways which are important to the United States’
strategic defense policy and provide defense access, continuity and emergency capabilities for defense
purposes. The STRAHNET system includes I-35 and non-interstate routes along US 61 in Minnesota. 19
The MIC Long Range Transportation Plan identifies the I-535 corridor as a major trunk line or main
supply channel in the transportation system handling long-distance through traffic. 20 For freight, the
bridge is identified as a designated truck route in the MIC Duluth-Superior Area Truck Route Study 2018
Update. 21
These designations highlight the importance of the Blatnik Bridge (I-535) as a facilitator of regional and
national transportation. Without this critical connection of the Blatnik bridge (I-535), northwestern
Wisconsin loses a reliable connection to the STRAHNET and breaks the Falls to Falls corridor connection.
Vertical clearances provided are from the High Water Datum per the original 1956 permit issued by the United
States Army Corps of Engineers. The datum reference for vertical clearances for the current project will be updated
and referenced to the International Great Lakes Datum - Low Water Datum (IGLD85). The USCG currently
recognizes the vertical clearance of the main truss as 123.00-feet, and for spans over Howard’s Pocket as 103.00feet -- with respect to Low Water Datum (IGLD85). The Low Water Datum elevation at the project site has been
provided as DRAFT information and will be updated and finalized in the future.
17
More information about FHWA High Priority Corridors can be found at
https://www.fhwa.dot.gov/planning/national_highway_system/high_priority_corridors/
18
Wisconsin Connections 2030 Long Range Multi-Modal Transportation Plan available at
https://wisconsindot.gov/Pages/projects/multimodal/conn2030.aspx
19
More information about the Strategic Highway Network is available at
https://www.fhwa.dot.gov/Planning/national_highway_system/
20
MIC Sustainable Choices 2045 Long Range Transportation Plan available at https://dsmic.org/planning/longrange/
21
MIC Duluth-Superior Area Truck Route Study 2018 Update available at https://dsmic.org/wpcontent/uploads/2019/02/TRS-2018-Update_FINAL.pdf
16
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Equally important, elimination of the Blatnik bridge results in elimination of the existing interstate
connection between Minnesota and Wisconsin in the region.

4.2.2

Redundancy

Maintaining the dual crossings of the Blatnik and Bong Bridges of the St. Louis Bay between the Twin
Ports is essential to vehicle and freight mobility. The State Patrol of both states have indicated that
when incidents occur on the bridge it often requires full closure of one lane of the bridge and use of
multiple patrol vehicles until the incident is cleared, causing congestion. During routine bridge
maintenance on the Blatnik or Bong Bridges or in the event of any lane blockage or closure on either
bridge, traffic must be rerouted from the Blatnik Bridge to the Bong Bridge (adding an additional 10
miles per trip) or vice versa depending on which is blocked, thus making the two crossings essential to
maintaining reliable access between the two communities.
In addition, the MIC Duluth-Superior Area Truck Route Study 2018 Update proposes to “move through
traffic from the Bong Bridge and Belknap Street in Downtown Superior to the Blatnik Bridge and US 53 …
[to] be more compatible with current land use and avoid the Central Business District in Superior,
Wisconsin.” Eliminating or limiting one of these crossings would severely restrict vehicle and freight
mobility on a local, regional, and international scale.

4.3 Regulatory Requirements

There are many regulatory requirements that this project will need to consider as alternatives are
developed. The following requirements establish key baseline considerations as concepts are developed
for this project:
•

Existing Navigation channel clearances must be maintained, or any proposed changes must be
approved by the U.S. Coast Guard

•

Any change to the existing navigation channel limits requires congressional approval

•

I-535 must maintain Interstate designation

4.4

Railroad Crossing

There are three railroad crossings that must be considered as concepts are developed and evaluated for
this project:
•

Two grade-separated BNSF railroad crossings with I-535 crossing over tracks just north of the US
53 ramps; changes in bridge height will require coordination with the rail owner as will
construction activity over the tracks

•

At-grade crossing of Union Pacific railroad at Hammond Avenue just north of Winter Street
(shown on Figure 6)

5 Purpose Statement
Based on the needs described above, the following objectives summarize the intent for this project:
•

To maintain a sound structural connection across the St. Louis Bay between the cities of Duluth
and Superior

•

To restore the intended freight movements of the crossing - original operational performance

•

To provide reliable movement of goods and services locally and regionally

•

To improve the geometric deficiencies at the US 53/3rd Street N/ I-535 interchange and the
Hammond/5th Street intersection
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•

To consider multi-modal facilities

Using the above needs and objectives, MnDOT and WisDOT define the purpose of this project as:
Provide an Interstate highway connection across the St. Louis Bay that does not restrict the movements
for freight and provides local, regional, and international movement in a reliable and efficient manner.
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